Loss of enhanced nocturnal growth hormone secretion in aging rhesus males.
Enhanced nocturnal release of GH is decreased with aging in man, a change that may implicate GH in a general decline in anabolic metabolism associated with aging. The aim of this study was to determine whether nonhuman primates experience an age-related reduction in plasma GH levels by comparing the 24-h patterns of GH secretion in unrestrained young and aged male rhesus monkeys. Six young (8 yr old) and six aged (22+ yr old) intact rhesus males were fitted with indwelling jugular catheters, cranial platforms, and stainless steel cable tethers. Catheters passed from a swivel device at the top of each cage through a wall to an adjoining room. On four occasions, 1.0-ml blood samples were obtained from each male every 20 min for 24 h for plasma GH RIA. Plasma GH data were analyzed by the PULSAR program to detect hormone peaks. Mean 24-h plasma GH was less (P less than 0.0005) in aged males [0.84 +/- 0.04 ng/ml (+/-SEM)] than in young males (1.37 +/- 0.09 ng/ml). Likewise, the amplitudes of GH pulses were less (P less than 0.001) in aged males than in young males. Although no circadian pattern of GH concentrations was apparent in either age group, young males displayed more (P less than 0.05) nocturnal GH pulses (5.73 +/- 0.41 pulses/12 h) than those occurring during lights-on (3.09 +/- 0.32 pulses/12 h). The numbers of GH pulses in aged males (4.00 +/- 0.63 pulses/12 h) were similar to those in young males during lights-on, but aged males showed fewer (P less than 0.05) nocturnal GH pulses (4.27 +/- 0.47 pulses/12 h) than did young males. The duration of GH pulses in aged males (53.6 +/- 5.0 min) was similar to that in young males (50.6 +/- 5.0 min) during lights-off. Young males showed an extended (P less than 0.001) GH pulse duration (88.8 +/- 8.8 min) during lights-on that was not evident in aged males (66.2 +/- 5.4 min). These data demonstrate that unrestrained young rhesus males experience an enhanced nocturnal release of GH in terms of pulse frequency, and as in humans, this enhanced nocturnal release of GH is diminished with age. In addition, rhesus males experience, as do humans, a reduction in circulating GH levels as a function of age.